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(54) METHOD FOR LASER BEAM PROCESSING 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for laser 
beam processing which can precisely cut an object to be 
processed even when the object has various kinds of lamination 
structure. 

SOLUTION: The method includes a process in which an 
expandable tape 23 is fitted on the back 21 of a plate-shaped 
wafer 1a including a substrate 15, the surface 3 of the wafer 1a 
is made a laser beam-incident surface and irradiated with laser 
beams L with the focus P focused on the inside of the 
substrate 1 5 to form a melting treatment area 1 3 by multi- 
photon absorption, a cutting start area 8 is formed inside by a 
prescribed distance from the laser beam-incident surface along 
the cutting-scheduled line 5 of the wafer 1a by the area 13, and 
the wafer 1a is cut into a plurality of parts from the starting 
point of the area 8 to keep a distance from each other by 
expanding the tape 23. 
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[0 0 6 0] «^x/\1 a £ U— tf*0X^Ml 0 0(Dil 
St O 7{Z^x/\1 aO)a® 3^5tffiU>Xl 0 5ffl 
<b: ^ Kfi-T-Sd ^ U T . BSffl*S 1 1 7 

&-pra»*.«g±* tfr^xv^ 1 a rco«B3 £HB^€ 

(S10 5 ) o WMZ flt-*? x/\ 1 a <D&& 3 * ««* 
^Fl 2 Mz±i)m&TZ> 0 S#^1 2 tlcfey-B** 

ftfcs«^-^(*}g«^— $mm& 1 2 5p%bti^ 
ito«*^* : fi*^t^r«« j r--*«ia»i 2 5ii. 

SSffl^clg T 1 ^(D^mtfc&m&tf^ x/A 1 a T (DS® 3 

rrttB^«-J:-'3-ftiR-a7^-#«9l]t--r« (S10-7) o 
[0 0 6 f ] -(©Mja^^ftx^—^^ 1 f-s.fi: 
2lt>ft^o -*7^— -S?tl»B 1 1 5 it* z<dM&¥-$£ 
SlrLT2|&X^~^i 1 3 '&zmir&<09A2lt'* 

(s 1 0 9) „ *mmmit%i+ i"r*w.«t 

cDB-a-^^ x/M a^S® 3 ^ctt«*r *• ttfi^BB-^ 
1 2 SAtmm^f fc»^t*r. «BT3E* 

-< > 5 *«fcif® 3^tt*i«f- ^ ^IIt-5o ^<7) 

9(c^^ft v ^ftic^y^-^ 1 2 9ir^]g?^^^Y> 

5 #ia<Dffii^©«^^ ft -5 0 

[O 0 6 2] ±<*SflffliaJl 2 7rc(4^y>X^^ ^S 1 O 

3 ' WjE S « /SVIIBt^ 9 A^A* * ftr fc y ; c <D# 

^fl^ffPJfljtfl^x/Vl' a 0>m& 3 ^&BJgE 
»rt«tS«cfe^itv Z^lfe^^-^ 1 1 tJ^x/X 

i r ^^tt* : fiifc»«i*ii-«' cs 1 i 1) o *r 
[0063] g^r, u— o 1 ^t>L/--if^t: 
f rts-aptt-T^- 1>— l # -t? x/ \ 1 a cd*® 3 izmik 

^fiESftSw #12^ «0Bf^^>r> 5^5 ^5 iix 
ttiX^r-i? tG^^Ytt*^ 1 1 1 
40^ MffiSB« r 1 3 ^a^'^-^v^ -fe^Mi^K*^ 
>'5i&»o-TjtttLTlA'BMBB« 1 3 ^^#^c 
^«*:*y -r'«DK^£7^r >5lC}#5«IR^ffi«8 ig'S 
ffi 1 scDrtSir^-r^ <-s;n i l 3) o • ?: ^ 

t o a-6 4 J : d(6xT^s f : 1 3fcj3iAni. @2 1 

( b )^f£^*H>« <£ 5 (3. «»fi-^fffil^ 8 £v St£ f 5 
<Dif f S ^(f CMjjtiW 8 <D * ^*<S#1>5^ 

g^rs] <d y * ft® 2 1 {ffl f # 

A^o^^Uii^m^mm a ^ i> 5 <d+<> 
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mm 1 5.<D«.S £ T O O /i m £ b-fc*«.- 

&mms<D<pii>£m&2 i ^bfl^ii ; 4 0ii,mgs, 

[0 0 6 5] 1 8$fIt5tV ^r/Vl;:a0S; 

««8fr»-3T^x/\i a$tS«(D^!y^f*ep^2 4ls; 

-:?£3£#*<*i*sz£ic^ 

a'-&tiL&<»1: 2 4iCttK««ra£ Lt. X^' 

^ttffl#2 4.<DHlsHIW^&S»-|f:4 0 ZflDffc 

tSJ&SBHttaB 1 7 av%tf 1 7-.b««ll»ls«lK-dF : 4v 

• ■ - "V---: ; - : - '-. 

t o o 6 6 ] .&±&m b-fe.* a i-.-^**as^»ic«s i> ? 

> 5 ir»o"fc«BrfijiS»« 8 £J&j£-T 6 C <t tf -e&«.V- 

* bt:;? i^x/A ni-AOmm 2^1 J±tttt^feX-%;&/X> 

fc»di**i;fs«KfijS«i« 84cgi.»js*)*«»^ffllor 

ZftU-J:^ «BfjB«««8:*.S&fc 

(cats 4 £ »-r & fe t>-c^H^«esR4^« 

mmzv)m*z>zttfT-$% 0 . *->. ^ 

[oo6 7 h *fc.v *mmmmm$m^&tottmz 

(swKjBAfltt a b/ci> e^otdetff^ 

4b <S PS 2: 1! IS &m ftttfe X#*/^; K-tK— » 2 2 3 £ # 

* * t? * «. «* ft C *« flU&tOK* * q fertVe c 
i 6 ? J-«K^^fliie8;^n8:U^c>^^*i 

\Z » £:^?&x/\ ft atf>g® 3:ffl.£.*j Mflft.j? 

5 S^^^-S^ v A \- * «? :*5&®:"*:fci$ -. ::] 
I O 0 6 8^]^ Af^MKiiailsflK Z UptfM^ftmz 

^ > 5:fc®§SaHfiP:4^.S-ffi 5 15 5,<D«ffi -CL-IMS* b"€ 

6 * -egg ft «JlJ O T^M Wfc* & t&T£1*&m x 



/Ma^lfi 1 5 J:fcWK^.fi^>5.:tMtt-BaB» 
4^^-r^li^fCfcL>T^. C(DailgP4^aSl 5<t 

[0069] ^/r, *SIS6^fil(r«-6 u-+f*nx^(r 
fcU>Tf*. aBSP4(7)«3»r^S^^ > 5 tm&z.&&tfi 
tti688*6fto.ri\5p chi:«fc«3t. Ox/M a 

ttCD^3)t^tt!Sa)^ ^ ^ttSP^ 240 l^tlfrlZttM-f 

10 [O Q 7 0]fS2 3 (a) - (c) 

If jtaX^-flcOXK 1 <D«»«S;tAb.*3<^*»«l.* 

ffi 1 5 <DJ¥$ f2.QO//m (Ji^ODlllfi^JB^J* TOO 
Mm) tKftoXl^o ^f0 2 3. (a) 

i»**.I^iCfcl\r«KjBjafH«:8.<D + 'b*?*fe 

»c> i 6 ;«*; y ts® 2 Tfflr^fiBr^cfcoic. ao. ^j»r 

^AtS^ 8 1 5 <D*f> 1 6 ^ *.^iftt\* 

bTLA^o C<0tDBrfiiS€li«8(*. 8121;*?, 

20 0)*aA<±abfc»ttJK»(r.j3lt4«Wfi^ 

fl«8i»<Sfil 5 <D*iO 1 .6 %^AjX'1>U< t l>. X^r 
X/^Kt-^2 3^!|^#^Z tie * o T:«DKjedL! 

^8iz?i^j£^^jtfS(zmJin^-^)Ct^-e#. Ox/v 

So.fc/£b. ^x/vi a(Oaoi3fiO(^Jt^«jgrSg^ 
#!S-rtt(^ 121 (b) IC^$^fcHjS^®CDJ:aiC 
^OKr^^ilt 8 J&<«fe1i 5 (D4"Ca i 6 *^t;:cfe 5 l^^©r 

«^«8$^fiKt-*r55^<fcy»^biv 

301 [007 1] ^fc. 12 3; (b) £#IH*-.ft£. S2i). 
^^J5£LT^^o f bt,. ?:«««IKeA1W«8i.« 

^8 b-<D*i6;*5*«.1 5©-4>ifrf*6«ifil?ftmT:**;5:- 
fiO,. «efjeAfi« 8 b:*<Sffi 1 5(D4?fr1;er^ 

HBAIM-q b;<D^a« t bTtt; r /*Q*i&tt««.«* 

[007 2 1- *fc. 123 ( c ) S t s n 3 

^^«-eii. -^<7)93©TeA^8 a £ v m r n&mm 

(C^(t^^^^^8^f^bfiM(C^b^t>^o * 
fc.Mfe;£<&i3©T&j5^i38 b j, «IST^^8.bCP + 

^c>A<ste i 5 0*^ r 6 j: y ta® 3 miz&mt 

IS^£&^.«IKfijftfi«8. b 1 5!<0*iD 1,6f^ 
^«Cl^cJ:5l^«b-CVSo fefcv C<D«lc*5Jt«ffi* 

CT*(*Sra 2 1 6 'Q /i mgS v -E-<D(g^^X(^4:. 

501 .0(/mifitt5^cfc.tV,;.<' 
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[0/0 7 3]vil2bfc»2-0*^«atfK.3.<DSE^«-e-. 

f±. mm 5 (DSffi 2 rfifl^So fcWRiB^ffi^ a a fZ 

-c. ^£/vi;a y /j>; $ £ : #<t*4H gfr :r<h tfx 
1 1 * iz: Ox;/\ t a (TO*® 3<ffl£ J: 9:«S«fc.^Br* 
5^ ^; ^jftrcitl / *^=< i rrcDWBrfijS 
««<tf*'<>A<*tt 15 04?^ : i"-e:j:'9*«KBrr2:--t-«iistt 

.«»*»«ffl-2*1««|l^ 2 1 ? 

3 Ob (z^ b^ J: 5 l^ftfc: S«»-e*'-3fC - 
tO^O 7i4] S24 Ca^ :l*; fi**.U-^ * 

x/Ln I a .©;IV- lVKffi«*'*Kffi-H^ft«. ^^05 £ 
Ji^C^^ffi^^COffl^l*- ^ttASffftt 1 - 3 -:.(»» 

ttfex +^VX> 2 3 *i$5i^ ££f |c J: £ ? j 

*is»^y>ms! i^8W x / v y? *<omm s is a& o x 

«fe-&B*tt£S$?f > " . : ■ — > :•• •• • 
■gCFO 7 5 :.]t:Bf 5 1 ( a )- (* ; f::**. if 

3V-«fc, -@ 2 I3U H 2 5- ( a P iZTjkZfrtc*? 

f ^Kf!5 7'a^^^I^.^7 5i7 aJ£f£MS4t 

7^k&57 ^ P *g#^ ^ ks 57 cMzmmtsm: 
tz*-* v ims>imt^m **iA*^¥MMf 7* 

MWflNa;- MMMtim 1 ^^*«I»jBj{lfi* 8S 

BftWtf^WttB^«4S « 5 <6$fo 4 6 ^y^S 
®6 1 ^fcft^^olc^JBrg^tSa ^»***.-t.C 



T. a®6 1 lc3$3t$H/cX^X/^ K^-^2 3^# 

[00 7 7 ] *U— <fttX^Stt. ±S^Lf-Hffi^lC 
ifc It S i8H SB 4 Jiin ic 4, . ' « * tf*»fcfl rc £ It « «/i 

4 4 <d 5 \z& * tmmmik z « * * ■> x / mc» l r 

[0 O 7 8] 0 2 6li. *HtS^S(-c>:^l>— ifJtoX^ 

10 @2 7ii. *»«itMf « \ 1- a<omm 

[0 0 7 9] 02 6S#RST^)t. ^-T. Ox/M a<7> 

«tt ft^W 4 (SITj.1271 o ?tet> *» . ^ x 
/\1 a(D$l2 1 (cfclt^SjKr^^v^>5fr^p&:-r^ 

^ if 5t k-e-HM-r § c 1 13 £ y . isi.s <D&mz 

[0 0-8 0] mi*X< »x/M a<D»ffi2 1 (r#^§14<D 
?YiUA-C£«X^rX/<> K^jr— 3^2 3 ^^ L ( S 1i 
3)-\^«Kfi-A«i«8-|C».oT-d-x./.V ^.a:Si»<D.f'>: 
3fttS|5^2 4l^«lBf*r-S (S I 5) . C*tt»<DXS(4. 

-So 

[0 0 8 1 h *%l&m\zfFi MtiX 3 iz- **lfi}Kffllc* 
U— f jta'X%Sf«St>r 0 x/A 1 a 0S® 2 1 ^ 
30 U— »f 5feAtt® £ Lr«RSiS«i«S»J«-r ^> - ^ % pT 
^Trfc^o ^tr. I+^/WKfri2 3tttt'*ft 

[oo8 2] tt^^xnioxiKxin&tfftKfl^^^ 

[0083] ^tLI^ JiEUfc*tt^ffl2fcZ/«JK«Slcfc 

•[0 O 8 4] •. - :• .?,-v-^ 

ic. ^3t^4X(t053p^«*:y^^ft^»M^lie^ 

so; -e^o c*tiG^y,.«Rjesffi^*fijStCT;ySfi 
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[0®<7>fB#fci»*B] 

[h i ] &nmi&&\~mz> u— ^Anx^fz^^ u— *f 

[02] hi ic*-rJtax»<fctta>ii-ii«f^o/=KaD 10 
0-e&* o 

[S3] **j6^fflic»iu— tfinx^arccfe-su— * 
tox«©mx»fctta>3FffiB-ea&5. 
tH4] H3ic^-rmx»at*<Div-iv«rc»ofeWB 

[0 5] H3(r^f *DXS*fttta>V-V.«fc»-3fcRffiH 

#tfclDX»ft1*<D3FffiH"efe*p 
[0 7] **»^jBlC««U--^ftJX3Sf&|CfcCt«*J|l 20 

[0 8] *Sllfi^JBlc«*u-ifJ!ipx»S<Z)Slxeit- 
felt«10I»Jl*(DRiia-Cft«. 

[®9] **is^«rc«*u— tf*ox»ao)«2xafz 

f=fcct*iipxa>ti»a)KffiB-efe«o 
[011] **tt»fflrc«*u— if/nx*aa)«4xg 

l=fc«t*JtaX^fttt<DRBH-t?ft$ 0 30 

[0i 2] *Xtt»lBr=fl(«i>^-iflax^siz < feij«QK 

[013] **is^iBk«-*u-if4px»afefcfciit*u 
— if *a>»s£ v »j a >»«a>rtffla>a!a*t coii&£ 

[014] MikMictliu- ^APX^aa)»E9S«« 
0-efe£ o 

[01 5] **tt»ttrcfli*u^ifax35afe'rrfct.vTm 

[0 1 6] ..B 1 5lz^*tt/c!>x/\<7)^®0t?fe^o 
[0 1 7] 01 6lz^"Sttfc^x/\(DVI-VIRffi&tfVr 
I -VI IRM£ iF-T tt*BT?fc«. 

[0 18] **Jfi«^ffilc«4U— ifJPX^aSHHBX*, 



[01 9] 0 1 4|r^*H^U— ifJjOXgM£JBl>TO 

x/Mz«Rigjs««s»ja-r****^"r^a— ^-v-- 
[B2 0] u— iflnx»ftSttwr*fc«><o^x/\a)R 
[B2 i] (a) u— ifinx35a*Kwr*fc«>a)?>x 

/\(DSffc50-e^^o ; (b) 02 1 (a) iZfjk^tltzOoL 
/\<DVI I 1 -VI I IRffit^iTRffiB-Cfc*. 
[02 2] U— •f»I»a$»Wt4fcftfl)'5i/\(Dli 

®0-efc^ o 

[0 2 3] (a) *!|Jfi^fi8(rcfeSU— ifjtax^cos 
1 <Dft»«SKwr*fci6a)Rffi0-ei&«.- (b) *n 
Jfi^ffilCcfcsu— ifjtox«.sa>ft2bK»M£Knr« 
fc«>a)RffiBT?fc.«o- (c) **Jfi»)Bl--fc*u-iifan 
x*aoK3<D«^«*Kffl-r*.fca60RoBB.-c.a5* o 

[024] (a) *S6Jfi^«frcfeSU— •fJPX^a<D» 

4<og.itm : £§siwT%tc#><D&imm-z£>z>o (b) 02 

4 (a) (c^*ti^^x/\(DIV-IVRga^t"R®0-e 
[025] ( a ) **Jfi»ffllZcfc 5 if *PX'*£6<DB 

,5.a>KV«j$Hn^«f=AOHifiB~~C^«; (b) 0 2 

5 (a) (Z^$*tfr$x/\(7)X-XRffi*^Rffi0-Crfe 

4o. ■ . 

[02 6] **tfiJ^B[|Zj:*U— ifftJX*a<D*6fl)JE 
[02 7] m6C0^^^^-r^fe^<7)^x/\<DR® 

1 -liniSaft, la. 1 b-^xA, 4 — 

8. 8 a. 8 b---«RjB-jft««V 9 ^P^^IP 
1 1 3 5 

1 6-**. 1 7 a. 1 7 b-Mffi&MfSt 1 
8-figL 19 a. 1 9 b— Stiff* 2 0aV 2 0 b -; 

2 1 -S®; 2 3-I*X/OKfr^-|4 

-*^:7ttSMK 2 6— BUM,, 1 0 0---U— rtfAxtt 

1, 101 -U— if5fc«U 1 O 2.;--U--if5tSfl®aJ. 
1 03-^^7P>f7^57- 10 5-S j 3fe ? iu> 
„X...1 0 7v»8fS % . 1 O v.. 1 1 1v 

^Mtftf^ ; f t ¥7 : --:tf*ffijlfeX. 11 9-tf— AX7°U 
12 1:»I»Sf, 12 3-g«U>X, 125 
*ffi31ffl % 1 2-7-»ip»- 1 2 9-^E 
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